Further characterization of DNA helicase activity of mouse DNA-dependent adenosinetriphosphatase B (DNA helicase B).
The DNA helicase activity of DNA-dependent ATPase B purified from mouse FM3A cells [Seki, M., Enomoto, T., Hanaoka, F., & Yamada, M. (1987) Biochemistry 26, 2924-2928] has been further characterized. The helicase activity was assayed with partially duplex DNA substrates in which oligonucleotides to be released by the enzyme were radiolabeled. Oligonucleotides with or without phosphate at the 5' termini or with a deoxy- or dideoxyribose at the 3'-terminal nucleotides were displaced by this enzyme with essentially the same efficiency and with the same ATP (and dATP) and Mg2+ requirements. Thus, there was no strict structure requirement for both ends of duplex regions of substrates to be unwound by the enzyme. Shorter strands were released more readily than longer strands up to the length of 140 bases. The attachment of the enzyme to a single-stranded DNA region was a prerequisite for the neighboring duplex to be unwound; the enzyme-catalyzed unwinding was inhibited competitively by the coaddition of single-stranded DNAs which act as cofactors of the ATPase activity. Their activities as the inhibitor of helicase were well correlated with those as the cofactor of ATPase. The helicase B was found to migrate along single-stranded DNA in the 5' to 3' direction by the use of single strands with short duplex regions at both 3' and 5' ends as substrate. A possible role of this enzyme in DNA replication in mammalian cells is discussed.